Dietary biotin intake modulates the pool of free and protein-bound biotin in rat liver.
The current studies were undertaken to analyze the relationships among dietary biotin intake, hepatic free biotin and hepatic protein-bound biotin in rats. The biotin status of rats was manipulated through dietary intervention to model moderate biotin deficiency, adequacy, supplementation and pharmacologic biotin supplementation (0, 0.06, 0.6 and 100 mg/kg, respectively). Urinary biotin excretion was directly related to biotin intake, but no difference between biotin-adequate and biotin-supplemented rats was detected. In contrast, plasma biotin was directly and significantly regulated by biotin intake at every intake level. A hepatic free biotin pool was directly demonstrated in these studies, and like plasma, its size was directly related to dietary biotin intake. The relationship between dietary biotin intake and protein-bound biotin was also analyzed. Moderate biotin deficiency markedly decreased the abundance of each biotinylated polypeptide in rat liver. Biotin supplementation did not significantly elevate the abundance of biotinylated pyruvate, propionyl CoA, methylcrotonyl CoA or acetyl CoA carboxylase 1. The abundance of biotinylated acetyl CoA carboxylase 2, however, was significantly higher in biotin-supplemented rats. Pharmacologic biotin intake significantly reduced the abundance of biotinylated propionyl CoA and methylcrotonyl CoA carboxylase. These results indicate the following: 1) moderate biotin deficiency reduces free and protein bound biotin; 2) biotin intakes in rats that mimic the currently recommended daily value (DV) do not result in full protein biotinylation; and 3) pharmacologic supplementation may reduce the abundance of functional carboxylases.